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(57) ABSTRACT 

Amethod of making a microsWitch module Which comprises 
the steps of: charging a molten resin onto a loading surface 
of a microsWitch; disposing an actuator element onto the 
molten resin charged onto the loading surface of the 
microsWitch; and ensuring that the actuator element remains 
?xed While at least part of the the molten resin hardens into 
a layer of resilient material thereby providing a microsWitch 
module Wherein the actuator element is adapted to transmit 
a mechanical sWitching force to the loading surface of the 
microsWitch through the layer of resilient material for actu 
ating the micro sWitch. Additionally, a micro sWitch module 
comprises a micro sWitch; a layer of resilient material 
disposed on a loading surface of the microsWitch; and an 
actuator element disposed on the layer of resilient material 
for transmitting a mechanical switching force therethrough 
to the loading surface of the microsWitch for actuating the 
microsWitch. 
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MICROSWITCH MODULE 

[0001] The present invention relates to switch assemblies 
incorporating microsWitches, and to methods of making 
same. 

DESCRIPTION OF RELATED ART 

[0002] Various embodiments for microsWitches and 
sWitches incorporating resilient membranes have already 
been disclosed in the prior art. 

[0003] In particular, DE 196 53 322 A1, depicts, as seen in 
FIG. 1 of the document, a microsWitch de?ning a contact 
space 6 formed betWeen a glass substrate 2 and a silicon 
membrane 4. Electric contacts 7, 8 and 9 are provided on 
opposite inner sides 2a and 3c of the substrate 2 and the 
silicon membrane, and contact conductors 10 and 11 are led 
out of the contact space. A single contact is provided on the 
inside of the silicon membrane as a contact bridge 9. 
Additionally, tWo separate ?xed contacts 7 and 8 are con 
nected With the contact conductors on the inside of the 
substrate as contact partners for the contact bridge, the 
contact space being preferably hermetically sealed. 

[0004] It is generally knoWn in the art that the glass disc 
and silicon membrane may be permanently fused to each 
other by anodic bonding and form a completely sealed 
sWitch area in Which tWo gold plated contacts are located. 
The silicon disc may be thinned to a feW 10 micrometers 
over a cavity and serves as the surface for receiving the 
sWitching pressure. In the event of external loading, the 
silicon membrane deforms to alloW both contacts to touch, 
thereby closing the circuit. 

[0005] US. Pat. No. 5,399,821 pertains to a push-button 
keytop sWitch. The sWitch is formed by deforming a ?exible 
resin ?lm such that it bulges upWardly to form a curved 
portion, and thereafter ?lling the curved portion With a 
molding resin. The molding resin is alloWed to harden to 
form a keytop body. The keytop is manufactured by clamp 
ing a resin ?lm betWeen upper and loWer molds, charging a 
resin from a pin gate into a cavity provided in the loWer 
mold, thereby deforming and urging the resin ?lm upWard 
by pressure and heat produced by the resin and causing the 
resin ?lm to adhere to the inner surface of the upper mold. 
The cavities of the upper and loWer molds are ?lled With the 
resin, and the molds are separated after the resin hardens. 

[0006] DE 34 47 085 C2 discloses a push-button sWitch 
With an elastic membrane made of rubber-like elastic mate 
rial such as from elastic rubber, synthetic rubber, or plastic 
material as the actuating element. The sWitch exhibits reli 
able closing of the contacts With a loW intrinsic resistance. 
As seen on FIGS. 1a and 1b, the membrane has an operating 
ring 21 acting on the contact link 14 for closing the contact, 
ring 21 being plastically deformable. 

[0007] DE 43 35 246 A1 discloses a push button sWitch 
and manufacturing process that has a moving contact at 
push-button 14 and ?xed contacts 12. Push-button 14 incor 
porates a ?exible membrane portion at sides thereof Which 
alloW a depression of 14 for closing the circuit through 
touching of the moving and ?xed contacts. 

[0008] MicrosWitches as disclosed above have the advan 
tage of providing a space saving alternative to regular 
sWitches, thereby accommodating the corresponding reduc 
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tion in siZe of electronic circuits they are meant to comple 
ment. Moreover, microsWitches typically provide exact and 
constant sWitching points, loW contact erosion, constant 
resistance, and mechanical stability. In addition, sWitches 
incorporating mechanically compliant or resilient mem 
branes such as those made of silicon advantageously alloW 
the repeated application of actuation pressures Without 
resulting in fatigue. At the same time, actuation membranes 
can be provided so as to alloW the microsWitch and/or sWitch 
to exhibit desirable moisture and dust proof properties, 
further de?ning a hermetic encapsulation With the possibility 
of maintaining predetermined microclimates therein. The 
use of microsWitches incorporating resilient membranes can 
thereby result in an altogether more reliable and cost 
effective product for machines, equipment controls, key 
boards and other such applications. 

[0009] While microsWitch and membrane sWitch struc 
tures are knoWn, mounting techniques for mounting 
microsWitches in assemblies for further integration into 
various sWitching processes have not been fully explored. 

BRIEF SUMMARY OF THE INVENTION 

[0010] An object of the invention is to provide a method 
for mounting microsWitches of the type initially cited Which 
preserves the advantages associated With the microsWitch 
While permitting the microsWitch to be integrated in further 
sWitching processes in a reliable, cost effective, space 
saving manner. Another object of the invention is to provide 
a microsWitch module resulting from the practice of the 
above method. 

[0011] The above objects of the invention, and other 
objects to become apparent as the description progresses, is 
achieved by providing a method of making a microsWitch 
module comprising the steps of: charging a resin onto a 
loading surface of a microsWitch; disposing an actuator 
element onto the resin charged onto the loading surface of 
the microsWitch; and ensuring that the actuator element 
remains ?xed While at least part of the resin hardens into a 
layer of resilient material thereby providing a microsWitch 
module Wherein the actuator element is adapted to transmit 
a mechanical sWitching force to the loading surface of the 
microsWitch through the layer of resilient material for actu 
ating the microsWitch. Advantageously, the above method 
may include the steps of providing a microsWitch housing 
and disposing the microsWitch in a cavity de?ned by the 
microsWitch housing. 

[0012] According to one embodiment, the step of dispos 
ing the microsWitch includes the step of bonding the 
microsWitch to a cavity surface of the cavity de?ned by the 
microsWitch housing, Where the bonding step comprises the 
steps of charging a liquid adhesive onto the cavity surface; 
disposing the microsWitch onto the liquid adhesive on the 
cavity surface; and alloWing the liquid adhesive to harden. 

[0013] Additionally, the step of ensuring may further 
include the step of holding the actuator element in a ?xed 
position onto the dosed amount resin While the resin is 
hardening, and/or of ascertaining a provision of a pre 
determined thickness of the layer of resilient material after 
hardening of the resin. In the latter case, the actuator element 
may be pushed onto the resin charged onto the loading 
surface of the microsWitch such that the resin partially 
migrates to lateral regions of the actuator element. 
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[0014] According to one advantageous embodiment, the 
step of ensuring further includes the step of holding the 
actuator element in a ?xed position onto the resin charged 
onto the loading surface of the microsWitch such that a top 
surface of the actuator element is in registration With a top 
surface of the microsWitch housing. 

[0015] In addition to holding the actuator element in a 
?xed position With regard to the microsWitch housing, the 
resin ful?lls the function of compensating for production 
tolerances of the actuator element, the microsWitch and the 
microsWitch housing. For example, the provision of a top 
surface of the actuator element being in registration With a 
top surface of the microsWitch housing Will for each 
microsWitch module, depending on the speci?c tolerances of 
the actuator element, the microsWitch and the microsWitch 
housing, result in a different spacing betWeen a bottom 
surface of the actuator element and a top surface of the 
microsWitch. This variance may be compensated by the 
thickness of the layer of resin that is formed betWeen the tWo 
surfaces When the resin hardens. 

[0016] The objects of the invention are further achieved 
through the provision of a microsWitch module comprising 
a microsWitch; a layer of resilient material disposed on a 
loading surface of the microsWitch; and an actuator element 
disposed on the layer of resilient material for transmitting a 
mechanical sWitching force therethrough to the loading 
surface of the microsWitch for actuating the microsWitch. 
The module may further comprise a microsWitch housing 
de?ning a cavity therein, the microsWitch being disposed in 
the cavity of the microsWitch housing. The microsWitch may 
further be bonded to a cavity surface of the cavity of the 
microsWitch housing. 

[0017] In one advantageous embodiment, the actuator 
element is in registration With a top surface of the 
microsWitch housing. 

[0018] The invention further includes Within its scope the 
provision of a module housing for receiving therein a 
sWitching module. The module may be according to one of 
the above embodiments. The module housing comprises an 
outer shell de?ning a module housing cavity. 

[0019] Additionally, the invention pertains to a combina 
tion comprising the module according to one of the above 
embodiments and further the module housing Which houses 
the module therein. 

[0020] The invention further pertains to a sWitching sys 
tem that includes a module disposed in a module housing, 
and further comprises a loading spring secured to the 
module housing. The module and module housing may be 
according to one of the embodiments described above. 
According to one embodiment of the sWitching system, the 
loading spring may comprise either a bent resilient sheet 
having a loading portion thereon or a telescoping spring 
biased actuator. 

[0021] Additionally, the invention pertains to a combina 
tion comprising the sWitching system according to one of the 
embodiments described above, and further including an 
actuating mechanism disposed adjacent the sWitching sys 
tem for applying a mechanical load to the loading spring 
thereof for actuating the microsWitch of the module. Accord 
ing to one embodiment, the actuating mechanism comprises 
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one of a rotatable cam, a hinged lever and a cover that is one 
of translationally and rotationally movable by a predeter 
mined distance. 

[0022] The invention further comprises Within its scope a 
combination comprising the module and the module housing 
according to one of the embodiments described above and 
further including an actuating mechanism disposed adjacent 
the module for applying a mechanical load thereto for 
actuating the microsWitch. Advantageously, the actuating 
mechanism comprises a rotatable disc housing a spring 
biased ball therein. 

[0023] The invention is set forth in greater detail beloW 
With reference to the exemplary embodiments on the basis of 
the draWings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0024] In the appended draWings, Where like reference 
numerals correspond to like features: 

[0025] FIG. 1, including FIGS. 1a-1e, is a schematic, 
side-elevational depiction of process steps in a mounting 
method incorporating the method of the present invention; 

[0026] FIG. 2 is a schematic, partially sectional, side 
elevational vieW of an exemplary embodiment of a 
microsWitch module resulting from the practice of the 
method depicted in FIG. 1; 

[0027] FIG. 3 is a schematic, top plan vieW of 
microsWitch housings disposed in series on a carrier strip for 
use in the method shoWn in FIG. 1; 

[0028] FIG. 4 is a schematic, cross-sectional, side eleva 
tional vieW of a typical microsWitch according to the prior 
art; 

[0029] FIGS. 5a, 5b and 5c are schematic vieWs of a 
further exemplary embodiment of a microsWitch module 
according to the invention depicting a side elevational cross 
sectional vieW, a side elevational vieW, and a top plan vieW, 
respectively; 

[0030] FIGS. 6a, 6b and 6c are schematic vieWs of an 
embodiment of a module housing for receiving a 
microsWitch module according to the invention depicting a 
side-elevational cross sectional vieW, a top plan vieW, and a 
bottom plan vieW, respectively; 

[0031] FIG. 7 is a schematic, partially sectional side 
elevational vieW of another embodiment of a module hous 
ing according to the invention; 

[0032] FIGS. 8a, 8b, 8c and 8d are schematic, side 
elevational vieWs of respective further embodiments of a 
module housing according to the invention; 

[0033] FIG. 9 is a perspective vieW of a ?rst embodiment 
of a sWitching system incorporating the module housing and 
microsWitch module according to the invention; 

[0034] FIG. 10 is an exploded perspective vieW of the 
sWitching system of FIG. 9; 

[0035] FIGS. 11a and 11b shoW a schematic, partially 
sectional, side elevational vieW of a ?rst embodiment of an 
actuation mechanism used in conjunction With the sWitching 
system of FIG. 9; 
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[0036] FIGS. 12a shows a schematic, cross sectional, side 
elevational vieW of a second embodiment of a switching 
system according to the invention; 

[0037] FIG. 12b is a sectional vieW along line A-A of 
FIG. 12a; 

[0038] FIGS. 13a and 13b are schematic, cross sectional 
side elevational vieWs depicting tWo respective process steps 
in forming yet another embodiment of a module housing 
according to the invention for mounting microsWitches in 
pairs; 

[0039] FIGS. 14a and 14b are top plan vieWs correspond 
ing to FIGS. 13a and 13b, respectively; 

[0040] FIG. 15 is a top plan vieW of a third embodiment 
of a sWitching system incorporating a module housing made 
by folloWing the steps shoWn in FIGS. 13a to 14b and 
further including a pair of loading springs on the module 
housing; 
[0041] FIGS. 16a and 16b are vieWs similar to FIGS. 11a 
and 11b shoWing the actuation mechanism depicted in those 
?gures used in conjunction With the sWitching system of 
FIG. 15; 

[0042] FIGS. 17a and 17b are cross sectional vieWs of a 
micromechanical commutative integrated sWitch incorporat 
ing a further embodiment of an actuation mechanism and 
sWitching system according to the invention; 

[0043] FIGS. 18a, 18b and 18c are vieWs similar to FIGS. 
17a and 17b, respectively, shoWing a further embodiment of 
a micromechanical commutative integrated sWitch accord 
ing to the invention; 

[0044] FIGS. 19a, 19b and 19c are cross sectional vieWs 
of a further embodiment of a micromechanical commutative 
integrated sWitch according to the invention; 

[0045] FIGS. 20 and 21 are side elevational vieWs of 
respective further embodiments of actuation mechanisms 
used in conjunction With sWitching systems comparable to 
that in FIG. 9; 

[0046] FIGS. 22 and 23 are side elevational vieWs similar 
to FIGS. 20 and 21 shoWing further embodiments of 
actuation systems incorporating sWitching systems compa 
rable to that in FIGS. 12a and 12b. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0047] FIG. 1 shoWs a mounting method Which incorpo 
rates the steps of the method of making a microsWitch 
module according to the invention. As seen in the exemplary 
embodiment of FIG. 1, a method of making according to the 
invention involves the provision of a microsWitch housing 1 
made of a material such as polybutylene terephthalate 
(PBT), Which is preferably of injection grade to alloW the 
injection molding of housing 1 onto a stamped conductive 
strip 3, such as one made of copper or bronZe. See FIG. 3. 
As seen in FIG. 1a, the strip may be placed beloW a set of 
pin gates 5 Which are adapted to charge a dosed amount of 
liquid adhesive 7 therefrom. The liquid adhesive is dis 
pensed onto a cavity 9 of each housing 1 as seen more 
clearly in FIG. 1b, Where it aWaits the introduction of a 
microsWitch 11 thereon in the form of an adhesive drop 13. 
As further seen in FIG. 1b, each microsWitch is held above 
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a corresponding housing in registration thereWith by Way of 
a suction carrier 15. Thereafter, the suction carriers are 
brought into the region of cavity 9 for disposing the respec 
tive microsWitches onto corresponding adhesive drops. Each 
microsWitch 11 is then electrically bonded by means of the 
electrical connections 17 to the underlying lead frame. The 
electric connection of the microsWitch to the underlying lead 
frame may also be achieved by Wire bonding or by use of an 
electrically conductive adhesive. Advantageously, each 
microsWitch may be pressed onto the top surface of a 
corresponding cavity 9 so as to ?rmly bond it to connections 
17 While partially displacing adhesive drop 13 to lateral 
regions thereof, the adhesive thereby at least partially ?lling 
lateral gaps 19 (see FIG. 2) eXisting betWeen the 
microsWitch and the lateral Walls of cavity. As Would be 
recogniZed by one skilled in the art, the dosing of liquid 
adhesive 7 may therefore be determined accordingly. 

[0048] After the adhesive has hardened, as seen in FIG. 
1c, the set of partially assembled microsWitch modules are 
brought into registration With a corresponding set of pin 
gates 21 Which then deliver a dosed amount of a resin 23 
onto a loading surface 25 of each microsWitch. Once on this 
loading surface, the resin aWaits the introduction of an 
actuator element 27 thereon in the form of a resin drop 29. 
As further seen in FIG. 1c, each actuator element is held 
above a corresponding resin drop 29 in registration there 
With by Way of a suction carrier 31 similar to suction carriers 
15 for the microsWitches as depicted in FIG. 1b. Thereafter, 
as seen in FIG. 1d, the suction carriers are brought into the 
region of resin drops 29 for disposing the respective actuator 
elements thereon, each actuator element thereby displacing 
the resin of the resin drop such that it only partially migrates 
to lateral regions as shoWn in FIGS. 1d and 2. During the 
step of FIG. 16, it is important to ensure that the actuator 
element remains ?Xed While the resin hardens into a layer of 
resilient material so as to maintain a predetermined module 
geometry With respect to the relative disposition of the 
actuator element and its corresponding microsWitch. In the 
module embodiment of the invention shoWn in the instant 
?gures, it is further important that the actuator element be 
held ?Xed during the hardening of the resin such that, in the 
resulting module as seen in FIG. 2, no spatial offset eXists 
betWeen the top surface of the actuator element and the 
corresponding top surface of the microsWitch housing. The 
above step is for ascertaining that loading pressures onto the 
module from actuation mechanisms can alWays be reliably 
adjusted With the assumption that the top surfaces of the 
actuator element and the microsWitch housing are in regis 
tration. Advantageously, the resin comes into adhering con 
tact With the microsWitch, actuator element and housing 
cavity, thereby providing a reliably united microsWitch 
module. 

[0049] As seen in FIG. 2, the microsWitch module 33 
resulting from the method of the invention set forth With 
respect to FIG.1 comprises a microsWitch housing 1 Which 
includes a microsWitch 11 therein in electrical contact With 
connections 17. The microsWitch includes a layer 35 of 
resilient material thereon resulting from a hardening of resin 
23. Above the layer of resilient material is disposed an 
actuator element 27, Which has been set such that its top 
surface 37 is in registration With the top surface 39 of the 
microsWitch housing. In the embodiment of FIG. 2, the 
hardened resin 41 also ?lls lateral and certain top regions of 
actuator element 27, and thus ?rmly secures in place in the 
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module 33. As can be appreciated from FIG. 2, the module 
according to the invention allows the application of a 
mechanical loading force to the microsWitch 11 through the 
intermediary of the actuator element 27 and layer of resilient 
material 35, Which advantageously buffers a loading force or 
mechanical sWitching force applied onto the actuator ele 
ment. The thickness of layer 35, as Well as the material for 
the resin (Which Would have a bearing on its resilience), can 
be selected depending on the desired amount of buffering in 
each particular module. 

[0050] The microsWitch module as shoWn in FIG. 2 
provides a reliable cost-effective sWitching system Which 
can be easily integrated With actuation mechanisms for 
implementation in machines, equipment controls, keyboards 
and other such applications, While ensuring that the advan 
tageous characteristics of the microsWitch incorporated 
therein, including mechanical and electrical stability, space 
economy, eXact and constant sWitching point and impervi 
ousness to environmental factors such as dust and moisture 
are preserved. It is noted that the indications of dimensions 
on the appended ?gures are in millimeters. These indications 
provide mere suggestions for the siZing of the module and 
associated componentry, and are in no Way meant to limit 
the scope of the invention. 

[0051] FIG. 4 is a schematic vieW of a typical microsWitch 
11 Which may be integrated into the module of FIG. 2. As 
already described With respect to DE 196 53 322 A1 above, 
a microsWitch includes a carrier material 43, such as glass, 
upon Which is disposed a ?xed connection electrode 45. 
When the microsWitch is open, as shoWn in FIG. 4, elec 
trode 45 is separated from a movable connection electrode 
or metal coating 47 by Way of a cavity 49 de?ned along With 
a sWitching membrane 51 preferably made of silicon. Wire 
bondings 53 connect ?Xed electrode 45 to a metal leadframe 
55. 

[0052] FIGS. 5a, 5b and 5c shoW a further embodiment of 
a microsWitch module according to the invention. The 
difference With FIG. 2 is that here, the electrical connections 
17 point in a lateral direction With respect to the 
microsWitch. Reference is also made to FIG. 5c, Which 
shoWs a top plan vieW of an embodiment of the module 
according to the invention. Here, it can easily be seen that 
the area about the actuator element ?lled by the hardened 
resin folloWs the outline of the top surface of the actuator 
element While at the same time presenting diagonally 
extending channels 57 at tWo comers thereof. 

[0053] An important feature of microsWitch modules is 
their capacity to be integrated into further sWitching appli 
cations. For such integrations, hoWever, various basic con 
ditions have to be ful?lled. Since the mechanical loading 
capacity of a microsWitch is relatively loW, it is necessary to 
limit actuation forces thereon. AWay to achieve the above is 
through the use of loading springs and of supplemental 
actuation mechanisms (as opposed to ?nger actuation) the 
mechanical loading paths of Which are controllable, but 
Which alloW suf?ciently long actuation paths. The folloWing 
structures and mechanisms adapted to be used in conjunc 
tion With the microsWitch module according to the invention 
are designed to take the above concerns into consideration. 

[0054] FIGS. 6a, 6b and 6c shoW an embodiment of a 
module housing 59 incorporating a microsWitch module 33 
according to the invention. The module housing is designed 
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to receive the microsWitch module therein, as shoWn in 
particular in FIG. 6a, and comprises an outer shell 61 and 
electrical contacts 63 disposed adjacent thereto, and, in 
addition, an inner portion 65 for structurally securing the 
module in the housing. The housing components, eXcept for 
contacts 63, may be made of an electrically non-conductive 
material, such as, for eXample, a thermoplastic material, and 
may advantageously be injection molded to integrate the 
module therein. While the contacts emerging from module 
housing 59 in FIGS. 6a to 6c face laterally outWard, those 
in FIG. 7 are directed in a doWnWard direction. In addition, 
FIGS. 8a to 8d depict various embodiments of module 
housings Where the contacts are of various thicknesses 
and/or face in various directions for ease of integration into 
speci?c applications. 

[0055] A slight variation of the module housing of FIGS. 
6a, 6b and 6c is shoWn in FIGS. 9 and 10. Here, the housing 
includes projections 65 thereon for ?tting a loading spring 
66 onto the module housing, as seen in assembled form in 
the form of a sWitching system 67a in FIG. 9. The embodi 
ment of the loading spring shoWn includes a bent resilient 
sheet having an inverted v-shaped section at the loading 
portion 69 thereof, the mode of operation of Which Will be 
described in further detail beloW in relation to various 
associated actuation mechanisms. 

[0056] As seen in FIGS. 11a and 11b, Which depict the 
microsWitch module in loaded and unloaded mode, respec 
tively, the switching system of FIG. 9 may be used in 
conjunction With an actuation mechanism 71 including a 
rotatable cam 73 featuring projection 75 thereon. Rotation of 
cam 73 causes projection 75 to apply a doWnWard force on 
the v-shaped loading portion 69 of loading spring 66, 
thereby placing the underside of the spring (that is, the 
surface directly adjacent the microsWitch module) under 
tensile stress. The tension placed on the underside of the 
spring in turn causes the spring to buckle outWard toWard the 
module and to therefore apply an activation pressure 
thereon, resulting in the same closing the circuit associated 
thereWith. The mechanical loading path (that is, the distance 
by Which the loading portion 69 biases the loading spring in 
order to load the microsWitch module) of the rotatable cam 
is advantageously controlled by virtue of the limited thick 
ness of projection 75 thereon, While the actuation path for 
the actuation mechanism is relatively large because the cam 
may be angularly displaced by an amount corresponding to 
an angle occupied by projection 75 thereon Without effecting 
a corresponding displacement of loading portion 69. 

[0057] FIGS. 12a and 12b depict an alternative embodi 
ment of a sWitching system. Here, contrary to the sWitching 
system 67a of FIG. 9 that includes a sheet-like loading 
spring, the shoWn sWitching system 67b has a loading spring 
that includes a telescoping spring-biased actuator 77. It is 
noted that this actuator may be incorporated as an element 
formed as a one-piece unit With the module housing 59, or 
may be securely connected thereto (not shoWn). As Would be 
recogniZed readily by one skilled in the art, the mechanical 
loading path of the telescoping actuator is advantageously 
controlled by virtue of the biased (compressed) spring 79 
provided therein, and further by virtue of the telescoping 
cup-shaped loading element 81 Whose doWnWard path is 
limited by lateral stops 83 provided at loWer regions thereof. 
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Thus, the actuation path for any actuation mechanism used 
With this sWitching system is further buffered by virtue of the 
structure thereof. 

[0058] FIGS. 13a, 13b, 14a and 14b illustrate tWo process 
steps for forming yet another embodiment of a module 
housing according to the invention for accommodating a 
pair of microsWitch modules. As shoWn in FIGS. 13a and 
14a, the modules 33 may be soldered onto stamped con 
ductive strips 85, after Which a housing material 87 such as 
a thermoplastic is formed thereon, for eXample by injection 
molding, as shoWn in FIGS. 13b and 14b. As seen in FIG. 
15, the top of the thus formed housings can then be provided 
With loading springs 66 similar to that shoWn in FIG. 9. The 
thus obtained sWitching system 67c including a pair of 
microsWitch modules may thereafter be used in conjunction 
With an actuating mechanism in the form of a rotatable cam 
73 similar to the one shoWn in FIGS. 11a and 11b. The cam 
in this instance may be provided With a pair of offset 
projections 75a and 75b Which are adapted to actuate 
corresponding ones of the loading springs, as illustrated in 
FIG. 16b. 

[0059] Referring to FIGS. 17a and 17b, shoWn is a 
sWitching system 67d comparable to the one in FIG. 15 but 
having the pair of modules 33 longitudinally offset from one 
another. The actuating mechanism in this case comprises a 
hinged cover 89a adapted to rotate by a predetermined angle 
about its hinge aXis 91 for actuating respective ones of the 
modules in a commutative manner, the assembly forming a 
micromechanical commutative integrated sWitch 93a. As 
can be appreciated from FIGS. 17a and 17b, the angle of 
rotation of the cover is predetermined by virtue of the 
presence of one or a plurality of stop members 95a abutting 
against a base region 97a of the shoWn alternate embodi 
ment of the module housing 59. 

[0060] FIGS. 18a, 18b and 18c are vieWs similar to FIGS. 
17a and 17b, respectively, eXcept that, in the shoWn embodi 
ment of the micromechanical commutative integrated sWitch 
93b, the cover 89b is adapted to translate by a predetermined 
distance to actuate respective ones of the modules. Here, as 
illustrated in FIGS. 18a and 18b, the translation distance of 
the cover is predetermined by virtue of the presence of cover 
stop members 95b abutting against stop members 98 of a 
base region 97b of the shoWn alternate embodiment of the 
module housing 59. 

[0061] FIGS. 19a, 19b and 19c depict a different embodi 
ment of a micromechanical integrated commutative sWitch, 
Where the actuating mechanism is a lever 99 rotatable about 
a hinge for actuating respective ones of a pair of microsWitch 
modules 33. Here, yet another embodiment 676 of a sWitch 
ing system is shoWn having a pair of modules 33. 

[0062] FIGS. 20 and 21 shoW an actuating mechanism in 
the form of a rotatable disc 101 incorporating a biased ball 
therein, used in conjunction With a plurality of module 
housings and associated modules 58 each comparable to the 
one shoWn in FIG. 9. Here, the mechanical loading path is 
limited by the biasing force of the ball and spring arrange 
ment, While the actuating path of the rotatable disk may be 
much larger in comparison. FIGS. 22 and 23 shoW a 
comparable arrangement, eXcept that the actuating mecha 
nism is a rotatable cam 73 similar to the one in FIGS. 16a 
and 16b, and that sWitching systems 67f/67g are used 
comparable to the one shoWn in FIGS. 12a and 12b. 
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[0063] It is noted that the above-described combinations 
of module and module housing systems and/or sWitching 
systems one the one hand With actuating mechanisms one 
the other hand are merely eXamples according to the inven 
tion of the manners in Which the module may be integrated 
into further useful applications, and that other combinations 
of the shoWn systems and mechanisms are also intended as 
being Within the scope of the invention. In addition, the 
embodiments of loading springs and/or actuating mecha 
nisms shoWn are also merely examples. Thus, any con?gu 
ration of such loading elements that is Within the knoWledge 
of one skilled in the art and that has the function of 
permitting controlled mechanical loading paths and suf? 
ciently long actuation paths for the loading and actuation of 
the microsWitch module is also intended as being Within the 
scope of the invention. 

[0064] Moreover, “resin” in the conteXt of the application 
means a substance in liquid form Which, upon eXposure to 
air or to a temperature change, hardens to form a resilient 
material. It is further noted that this resin, as shoWn in FIG. 
2, can harden to form a sealing and/or adhering bond With 
the components With Which it comes into contact. 

[0065] Although various minor changes and modi?cations 
might be proposed by those skilled in the art, it Will be 
understood that the appended claims are intended to encom 
pass all such changes and modi?cations Which Will reason 
ably fall Within the invention’s contribution to the ?eld of 
microsWitches. 

What is claimed is: 
1. Amethod of making a microsWitch module comprising 

the steps of: 

charging a resin onto a loading surface of a microsWitch; 

disposing an actuator element onto the resin charged onto 
the loading surface of the microsWitch; and 

ensuring that the actuator element remains ?Xed While at 
least part of the resin hardens into a layer of resilient 
material thereby providing a microsWitch module 
Wherein the actuator element is adapted to transmit a 
mechanical sWitching force to the loading surface of 
the microsWitch through the layer of resilient material 
for actuating the microsWitch. 

2. The method according to claim 1, further including the 
steps of: 

providing a microsWitch housing; and 

disposing the microsWitch in a cavity de?ned by the 
microsWitch housing. 

3. The method according to claim 2, Wherein the step of 
disposing the microsWitch includes the step of bonding the 
microsWitch to a cavity surface of the cavity de?ned by the 
microsWitch housing, the step of bonding comprising the 
steps of: 

charging a liquid adhesive onto the cavity surface; 

disposing the microsWitch onto the liquid adhesive on the 
cavity surface; and 

alloWing the liquid adhesive to harden. 
4. The method according to either of claim 1 to 3, Wherein 

the step of ensuring further includes the step of holding the 
actuator element in a ?Xed position onto the dosed amount 
resin While the resin is hardening. 
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5. The method according to any of claims 1 to 4, wherein 
the step of ensuring includes the step of holding the actuator 
element in a ?xed position onto the resin charged onto the 
loading surface of the microsWitch such that a top surface of 
the actuator element is in registration With a top surface of 
the microsWitch housing. 

6. The method according to claim 5, Wherein the step of 
holding further includes compensating for production toler 
ances of the actuator element, the microsWitch and the 
microsWitch housing by provision of a pre-determined thick 
ness of a layer of resilient material after hardening of the 
resin. 

7. The method according any of claims 2 to 6, Wherein the 
step of ensuring further includes the step of ascertaining a 
provision of a pre-determined thickness of the layer of 
resilient material after hardening of the resin. 

8. The method according to claim 7, Wherein the step of 
ascertaining further includes the step of pushing the actuator 
element onto the resin charged onto the loading surface of 
the microsWitch such that the resin partially migrates to 
lateral regions of the actuator element. 

9. A microsWitch module comprising: 

a microsWitch; 

a layer of resilient material disposed on a loading surface 
of the microsWitch; and 

an actuator element disposed on the layer of resilient 
material for transmitting a mechanical sWitching force 
therethrough to the loading surface of the microsWitch 
for actuating the microsWitch. 

10. The module according to claim 9, further comprising 
a microsWitch housing de?ning a cavity therein, the 
microsWitch being disposed in the cavity of the microsWitch 
housing. 

11. The module according to any of claims 9 to 10, 
Wherein the microsWitch is bonded to a cavity surface of the 
cavity of the microsWitch housing. 
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12. The module according to any of claims 9 to 11, 
Wherein a top surface of the actuator element is in registra 
tion With a top surface of the microsWitch housing. 

13. A combination comprising the module according to 
any of claims 9 to 12 and further including a module housing 
having an outer shell de?ning a module housing cavity 
housing the module therein. 

14. AsWitching system including the combination accord 
ing to claim 13, and further comprising a loading spring 
secured to the module housing. 

15. The sWitching system according to claim 14, Wherein 
the loading spring is one of a bent resilient sheet having a 
loading portion thereon and a telescoping spring-biased 
actuator. 

16. A combination comprising the sWitching system 
according to any of claims 14 to 15 and further including an 
actuating mechanism disposed adjacent the sWitching sys 
tem for applying a mechanical load to the loading spring 
thereof for actuating the microsWitch. 

17. The combination according to claim 16, Wherein the 
actuating mechanism comprises one of a rotatable cam, a 
hinged lever and a cover Which is one of translationally and 
rotationally movable by a predetermined distance. 

18. A combination comprising the module according to 
any of claims 9 to 13 and further including: 

a module housing having: 

an outer shell de?ning a module housing cavity housing 
the module therein; and 

an actuating mechanism disposed adjacent the module 
for applying a mechanical load thereto for actuating 
the microsWitch. 

19. The combination according to claim 18, Wherein the 
actuating mechanism comprises a rotatable disc housing a 
spring-biased ball therein. 

* * * * * 


